00/4901 



64 



PCT/GBOO/00529 



CLAIMS 



A compound of formula (I): 




wherein 
r is 0 or 1 ; 

is hydrogen, optionally substituted benzyl where said optional substituents are 
chosen from one or more of Ci^alkyl, halo, trifluoromethyl, hydroxy, 
trifluoromethoxy, cyano, Ci-6aIkoxyTCi^alkanoyI, Ci-6alkanoyloxy, amino, 
Ci^alkylamino, iV,N-(Ci-6alkyl)2ainino, Ci^alkanoylamino, nitro, carboxy, carbamoyl, 
A^-(Ci^alkyl)carbamoyl, iV,iV-(Ci^alkyl)2carbamoyU Ci^aikoxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci^alkyisulphonyl, sulphamoyl, 
iV-{Ci^alkyl)sulphamoyl and yV,A^-(Ci^alkyl)2Sulphamoyl, or R* is a group of formula 



wherein R^ is Ci^kyl (optionally substituted with an optionally substituted phenyl, 
an optionally substituted 5 or 6 membered heteroaryl ring, optionally substituted 
phenoxy, optionally substituted phenylsulphonyl, optionally substituted Cs-ncycloalkyl 
or Het), Ci^alkoxy, optionally substituted phenyl, optionally substituted naphthyl, 
optionally substituted 5 or 6 membered heteroaryl ring, optionally substituted C3. 
i2cycloalkyl, Het or optionally substituted phenylCi-6alkoxy; where said optional 
substituents are chosen from one or more of Ci-ealkyl, halo, trifluoromethyl, hydroxy, 
trifluoromethoxy, cyano, Ci.6alkoxy, Ci-aalkanoyl, Ci^alkanoyloxy, amino, 
Ci^alkylamino, A^,iV-{Ci^alkyl)2amino, Ci-ealkanoylamino, nitro, carboxy, carbamoyl, 
A^-(Ci_6alkyI)carbamoyl, //,iV-(Ci^alkyl)2carbamoyl, C|.6alkoxycarbonyl, mercapto, 



ai): 



O 




ai) 
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Ci^alkyisuiphanyl, Ci^alkylsulphinyl, Ci^alkylsulphoriyl, sulphamoyl, 
yV-(Ci^alkyl)sulphamoyl and MA^-(Ci^alkyl)2Sulphainoyl; 

is H, Ci^alkyl [optioqally substituted with one or more of hydroxy, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci^alkylsulphonyl, R'*, R'^Ci^alkylsulphanyl, 
R'^Ci-aalkylsulphinyl, R'^Ci^alkylsulphonyl], or R^ is Ci^alkoxy [optionally substituted 
with one or more of C2^alkenyi, Ci-ealkynyl, R'*. R'^C2-6aIkenyl, R'^Ci-ealkynyl, Het and 
trifluoromethyl], or R^ is C2-6alkenyi, C2-6alkynyl, Ci^salkoxycarbonyl, carbamoyl, 
A''-(Ci-6alkyl)carbamoyl, MA^-(Ci-6alkyl)2carbamoyl. R"^, R'^S, R'^Ci^alkyisulphanyl, 
A^KR'^Ci^alkyOcarbamoyl, A^-(HetCi^alkyl)carbamoyl, Ci^alkanoylamino, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl or Ci-6alkylsulphonyl; R'* is an optionally 
substituted phenyl or an optionally substituted 5 or 6 membered heteroaryl ring 
containing a maximum of four hetero^toms, s&id optional substituents being chosen 
from one or more of Ci_6alkyl, halo, trifluoromethyl, hydroxy, trifluoromethoxy, 
cyano, Ci-^alkoxy, Ci^alkanoyl, Ci,6alkanoyloxy, amino, Ci^alkylamino, 
MA^-(Ci^alkyl)2amino, Ci-6alkanoylamino, nitro, carboxy, carbamoyl, 
yV-(C|^alkyl)carbamoyl, A^,A^-(Ci^alkyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci-^alkylsulphonyl, sulphamoyl, 
A^-(Ci-6alkyl)sulphamoyl and A';iV-(Ci^alkyi)2SulphamoyI; 
R^ is H or Ci^alkyl; 

(AA*) and (AA^) are independently chosen from Ala, Arg, Cys, Gly, His, He, Leu, Lys, 
Met, Phe, Ser, Thr, Trp, Tyr, Val, 




O 



H. 



Lys(CHO), 



Arg(N02), 



P-Ala, 
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Ser(Bzl), Ph-Gly, Nle, 




Tyr('Bu), Met(02), Pyr-Ala 




10 Phe(S). 



Leu(S), 



PheCCHjS), 
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O 




O 



v 




^NH 



^NH 



Cy(S)-Gly, 



Hetar(S)-Gly, 



alk(S)-Gly or 




^NH 



Het(S)-Gly, and Phe(CH2CH2)S ; 



wherein Ring A is Cs.ncycloalkyl; Ring B is'a 5 or 6 membered heteroaryl ring; Ring 



C is Het; V is Ci^alkyl excluding isopropyl; the nitrogen of the amino acid may 
optionally be alkylated with Cj^alkyl; the phenyl group of Phe(S) and Rings A and B 
are optionally substituted with one or more of Ci_6alkyl, halo, trifluoromethyl, 
hydroxy, trifluoromethoxy, cyano, Ci^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, amino, 
Ci-6alkylamino, ^,iV-(Ci-6alkyl)2amino, Ci.6alkanoylamino, nitro, carboxy, carbamoyl, 
A^(Ci^alkyl)carbamoyl, MA^-(Ci^aikyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci_^alkylsulphanyl, Ci^kylsulphinyl, Ci.6alkylsulphonyl, sulphamoyl, 
A^-(Ci^alkyl)sulphamoyl or 7V,//-(Ci.6alkyl)2Sulphamoyl; the phenyl group of Phe(S) 
may be fused to another phenyl group to form a naphthyl group; the sulphur moiety in 
the oc-position of the amino acid (AA"') may be optionally oxidised to form an -S(0)2- 
or -S(0)- moiety; and 

Het is a fully saturated monocyclic 5-8 membered heterocyclic ring, with up to 4 ring 
heteroatoms; 

or a pharmaceutically acceptable salt thereof. 
2. A compound as claimed in claim 1 having the formula (la): 




(la) 
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wherein: 

is optionally substituted benzyl, optionally substituted phenoxymethyl, optionally 
substituted phenylsulphonylmethyl, optionally substituted benzyloxy, optionally 
substituted naphthyl, optionally substituted phenyl or t-butoxy where said optional 
5 substituents are chosen from one or more of Ci^alkyl, halo, trifluoromethyl, hydroxy, 

trifluoromethoxy, cyano, Ci^alkoxy, Ci^alkanoyl, Ci-ealkanoyloxy, amino, 
Ci^salkylamino, A';A''-(Ci^alkyl)2amino, Ci^alkanoylamino, nitro, carboxy, carbamoyl, 
A^-(Ci^alkyl)carbamoyi, A^,A^-(Ci-€alkyI)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci-6alkylsulphanyl, Ci.6alkylsulphinyl, C^alkylsulphonyl, sulphamoyi, 
10 yV-(Ci^alkyl)sulphamoyI and yv;7V-(Ci-6alkyl)2Sulphamoyl; 

is hydrogen, optionally substituted phenyl or optionally substituted 5 or 6 
membered heteroaryl ring containing a' maxim&m of four heteroatoms; said optional 
substituents being chosen from one or more of Ci^alkyl, halo, trifluoromethyl, 
^ hydroxy, trifluoromethoxy, cyano, Ci^alkoxy, Cj^alkanoyl, Ci^alkanoyloxy, amino, 

r J 15 Ci^alkylamino, MA/^-(Ci^alkyl)2amino, Ci^aikanoylamino, nitro, carboxy, carbamoyl, 

yj 

D5 A^-(Ci^alkyl)carbamoyl, A^,7V-(Ci^alkyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 

Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci-^alkylsulphonyl, sulphamoyi, 

s A^-{C|^alkyl)sulphamoyl and A^,A^-(Ci-6alkyl)2Sulphamoyl; 

(AA^) is selected from: 



20 




Cy(S)-Gly, 



Hetar(S)-Gly, 



alk(S)-Gly and 




PCT/GBOO/00529 



Het(S)-Gly, and Phe(CH2CH2)S; 
wherein Ring A is Ca.iacycloalkyI, Ring B is a 5 or 6 membered heteroaryl ring, Ring 
C is Het, V is Ci.6alkyl excluding isopropyl; the nitrogen of the aniino acid may 
optionally be alkylated with Ci-6alkyl; the phenyl group of Phe(S) and Rings A and B 
may be optionally substituted with one or more of Ci^alkyl, halo, trifiuoromethyl, 
hydroxy, trifluoromethoxy, cyano, Ci*6alkox>f; Ci^alkanoyl, Cj^alkanoyloxy, amino, 
Ci^alkylamino, iV.A^-(Ci^alkyl)2amino, Ci^alkanoylamino, nitro, carboxy, carbamoyl, 
A^-(Ci^alkyl)carbamoyl, A^,//-(Ci^alkyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci-6alkylsulphinyl, Ci^alkylsulphonyl, suiphamoyl, 
A'^-(Ci.6alkyl)sulphamoyl and M^-(Ci-6alkyl)2Sulphamoyl; the phenyl group of Phe(S) 
may be fused to another phenyl group to form a naphthyl group; the sulphur moiety in 
the oc-position of the amino acid (AA^) may be optionally oxidised to form an -S(0)2- 
or -S(0)- moiety; and 

Het is a fully saturated monocyclic 5 - 8 membered heterocyclic ring, with up to 4 ring 
heteroatoms; 

or a pharmaceutically acceptable salt thereof. 

3. A compound as claimed in claim 2 wherein R^ is hydrogen, optionally substituted 
phenyl or a 5 membered heteroaryl ring containing a maximum of four heteroatoms. 

4. A compound as claimed in claim 2 or 3 w|herein R^ is benzyl (optionally substituted 
with halo (such as chloro)), a-(Ci^ alkyO-benzyl (optionally substituted with halo 
(such as chloro)), a,a-di(Ci^ alkyI)-benzyl\(optionaIIy substituted with halo (such as 
chloro)), optionally substituted phenoxymemyl, phcnylsulphonylmethyl, benzyloxy, 
naphthyl or optionally substituted phenyl where said optional substituents are chosen 
from one or more halo. \ 
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5. A compound as claimed in claims, 3 or 4 wherein (AA^) is Leu(S), Phe(S) optionally 
substituted with Ci^alkyl or halo W wherein the phenyl group of Phe(S) may be 
fused to another phenyl group to fohn a naphthyl group or the sulphur moiety in the 
oc-position of the amino acid (AA) m^ay be optionally oxidised to form an -S(0)2- or 
Phe(CH2S). 

6. A process for preparing a compound of formula (la) as claimed in claim 2 comprising: 

a) coupling an acid of formula (Ilia): 

°5 



5^(aaVoh 



R 

" (Ilia)' 



or a reactive derivative thereof, with an amine of formula (IVa): 

HjN'^CN 
(IVa) 

b) dehydrating a compound of formula (Va): 

R*^ 



o T 
y — (aaVn''''^conh2 



R' 

(Va) 

under standard conditions; or, 

c) reacting an amine of formula (Via): 



R^ 



H— (aaVn^cn 

H 

(Via) 

with an acid of formula (Vila): 

R\ ^OH 



o 
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(Vila) 

or a reactive derivative thereof; 
wherein R^, and AA^ are as defined in claim 2. 

7. A compound of formula (I): 



wherein: 
r is 0 or 1 ; 

is optionally substituted benzyl where said^bptional substituents are chosen from 
one or more of Ci-6^kyl, halo, trifluoromethyl, hydroxy, trifluoromethoxy, cyano, 
Ci^alkoxy, Ci^alkanoyl, Ci-^alkanoyloxy, amino, Ci^alkyiamino, 
A^.A^-(Ci^alkyl)2amino, Ci^alkanoylamino, nitro, carboxy, carbamoyl, 
A^-(Ci^alkyl)carbamoyU A/;A/'-(Ci^alkyl)2Carbamoyl, Ci^koxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci^alkylsulphonyl, sulphamoyl, 
iV-(Ci^alkyl)sulphamoyl and M^-(Ci-6alkyl)2Sulphamoyl or R* is a group of formula 



wherein is Ci^alkyl (optionally substituted with an optionally substituted phenyl, 
an optionally substituted 5 or 6 membered heteroaryl ring, optionally substituted 
phenoxy or optionally substituted phenylsulphonyl), Ci^alkoxy, optionally substituted 
phenyl, optionally substituted naphthyl, optionally substituted phenylCi^alkoxy where 
said optional substituents are chosen from one or more of Ci-6alkyl, halo, 
trifluoromethyl, hydroxy, trifluoromethoxy, cyano, Ci-6alkoxy, Ci^alkanoyl, 
C].6alkanoyloxy, amino, Ci^alkylamino, MA^-(Ci_6alkyl)2amino, C],6aikanoylamino, 
niiro, carboxy, carbamoyl, N-{Ci.6alkyl)carbamoyl, MN-(Ci-6alkyl)2carbamoyl, 
Ci^alkoxycarbonyl, mercapto, Ci-a^lkylsulphanyl, Ci-6alkylsulphinyl, 



r-Caa^^-CaaVn'^cn 




ai): 



O 
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Ci^alkylsuiphonyl, sulphamoyl, //-(Ci-6alkyl)sulpham6yl and 
MN-(Ci-6alkyl)2Sulphamoyl; 

is H, Ci^alkyl [optionally substituted with one or more of hydroxy, 
Ci^alkylsulphanyl, Ci^alkyisulphinyl, Ci^alkylsulphonyU R'*, R'^Ci-ealkylsulphanyl, 
R'^Ci-^alkylsuIphinyl, R'^Ci^alkylsulphonyl], or R^ is Ci-6alkoxy [optionally substituted 
with one or more of Cz^alkenyl, Ca-ealkynyl, R"^, R'^C2^alkenyl, R'^C2-6alkynyl, Het and 
trifluoromethyl], or R^ is C2-6alkenyl, C2^alkynyl, Ci^alkoxycarbonyl, carbamoyl, 
A^-(Ci^alkyl)carbamoyl, //,//-(Ci^alkyl)2carbamoyI, R^ R'^S, R^Ci^alkylsuIphanyl, 
A^-(R'^Ci^alkyl)carbamoyl, Ar-(HetCi^alkyi)carbamoyl, Ci^alkanoylamino, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci^alkyisulphonyl wherein R"* is an optionally 
substituted phenyl, or an optionally substituted 5 or 6 membered heteroaryl ring 
containing a maximum of four heteraatoms sSiid optional substituents being chosen 
from one or more of Ci^alkyl, halo, trifluoromethyl, hydroxy, trifluoromethoxy, 
cyano, C^ealkoxy, Ci^alkanoyl, Ci^alkanoyloxy, amino, Ci^alkylamino, 
A^,N-(Ci.6alkyl)2amino, Ci^alkanoylamino, nitro, carboxy, carbamoyl, 
Ar-(Ci.6aikyl)carbamoyl, MN-{Ci^alkyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci-^alkylsulphonyl, sulphamoyl, 
iV-(Ci^alkyl)sulphamoyl and Ar,^-(Ci.6alkyl)2Sulphamoyl; 
R^ is H or Ci^alkyl; and 

(AA^) and (AA^) are independently chosen from Ala, Arg, Cys, Gly, His, fle, Leu, Lys, 
Met, Phe, Ser, Thr, Tip, Tyr, Val, Lys(CHO), Arg(N02), P-Ala, Ser(Bzl), Ph-Gly, Nle, 
Ser(O'Bu), His(Bzl), Met(O), Cha, His(Me), Cit, Tyr(^Bu), Met(02), Pyr-Ala, Phe(S), 
Leu(S) or Phe(CH2S); wherein the nitrogen of the amino acid may optionally be 
alkylated with Ci^alkyl and the phenyl group of Phe(S) may be optionally substituted 
with one or more of d^aikyl, halo, trifluoromethyl, hydroxy, trifluoromethoxy, cyano, 
Ci^alkoxy, Ci^alkanoyl, Ci.6aikanoyloxy, amino, Ci^alkylamino, 
MN-(Ci^alkyl)2amino, Ci-6^1kanoylamino, nitro, carboxy, carbamoyl, 
yV-{Ci-6alkyl)carbamoyl, MA^-(C]^alkyl)2carbamoyl, Ci^alkoxycarbonyl, mercapto, 
Ci^alkylsulphanyl, Ci^alkylsulphinyl, Ci^alkylsulphonyl. sulphamoyl, 
A/-(Ci,6alkyl)sulphamoyl and iV,yV-(Ci.6alkyl)2Sulphamoyl or the phenyl group may be 
fused to another phenyl group to form a naphthyl group; or a pharmaceutically 
acceptable salt thereof. 
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8. A compound of formula (I) as claimed in claim 7 wherein r is 0; and is furyl, 
pyrazolyl (optionally substituted with one or more of methyl and bromo), imidazolyl, 
1,2,4-triazolyI, benzyl, 2-methylthioethyl, isopropylthio, methoxy, isopropoxy and 2- 
propynyloxy. 

9. A compound of formula (I) as claimed in claim 1 wherein r is 0; and is thienyi. 

10- A process for preparing a compound of formula (I) as claimed in claim 1 comprising: 

a) coupling an acid of formula (III): 

R-(AA')— (AAVoH 
(III) 

or a reactive derivative thereof, with an amine of formula (IV): 

H^N^^CN 
(IV) 

b) dehydrating a compound of formula (V): 



I— (AA')— (AA^)-N^ 
(V) 



CONH, 
H ^ 



under standard conditions; 

c) for compounds of formula (I) where r = 1 , coupling an acid of formula (VI): 

R— (AA') — OH 
(VI) 

or a reactive derivative thereof as defined hereinbefore, with an amine of formula 
(VII): 

H-(AA^)-N'^CN 
H 

(VII) 
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d) for compounds of formula (I) where r4s a group of formula (II), reacting an 
amine of formula (VIII): 

H-(AA')-(Aa2)-N'^CN 
H 

(vra) 

with an acid of formula (IX): 

T 

o 

(IX) 

or a reactive derivative thereof a§ definefi hereinbefore; or 

e) for compounds of formula (I) where R' is optionally substituted benzyl, 
reacting an amine of formula (X): 

H-(AA')-(AA2)-N"^CN 
H 

(X) 

i) with a compound of formula (XI): 



(R). 



(XI) 

where (R)n are optional substituents as defined above and L is a displaceable 
group; or 

ii) with an aldehyde of formula (XII): 

(XII) 

where (R)n are optional substituents as defined above and L is a displaceable 
group; 

wherein R\ R^, R^, AA', AA~ and r are as defined in claim 1. 
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11. A compound of formula (V) 

X 



R— (AA')-(AAVn'' ^conh^ 
(V) 

wherein R', R^, R^, AA', AA^ and r are as defined in claim 1. 



10 



12. A compound of formula (VEU): 



H— (AA')— (AA')-N" ^CN 

(vm) 

wherein R', R^ R^, AA', AA^ and r are as defined in claim 1. 



15 



13. A pharmaceutical composition cbmprising a compound of formula (I) or (la), or a 
pharmaceutically acceptable salttthereof, as claimed in claim 1, 2, 8 or 9 and a 
pharmaceutically acceptable diluent or carrier. 

I 

14. A compound of formula (I) or wa), or a pharmaceutically acceptable salt thereof, as 
claimed in claim 1, 2, 8 or 9 {qr^s^ as a medicament 



15, The use of a compound of formulaVl) or (la) as claimed in claim 1 . 2, 8 or 9, or a 
20 pharmaceutically acceptable salt thm-eof. in the manufacture of a medicament for use 

in the inhibition of a cysteine protease in a warm blooded animal. 



25 



16. The use of a compound of formula (I) or (la) as claimed in claim 1 , 2, 8 or 9, or a 

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use 
in the treatment of chronic obstructive pulmonary disease in a warm blooded animal. 



17. A method of treating a Cathepsin L or Cathepsin S mediated disease state in mammals 
which comprises administering to a mammal in need of such treatment an effective 
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amount of a compound of formi la (I) or (la) as claimed in claim 1, 2, 8 or 9, 
pharmaceutically acceptable salt thereof. 



or a 



